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additional adjusting functions by the advanced calculation 
can be performed efficiently from the starting point of an 
automatic performance. 

Moreover, even when the advanced calculation of tone 
waveform sample values can not be conducted due to great 
loads placed on the arithmetic processing section by other 
processing, the present invention can prevent an unwanted 
break in generated sounds because the waveform calculating 
steps are always taken to prepare tone waveform sample 
values. 

In addition, the present invention is characterized in that 
when calculating tone waveform sample values, a detection 
is made of an amount of calculation necessary for the 
arithmetic processing section to conduct other processing 
and the waveform sample value calculation is executed with 
different calculating precision which is selectable in accor- 
dance with the detected calculation amount for the other 
processing. Even when the arithmetic processing section is 
busy with the other processing, loads on the arithmetic 
processing section can be effectively lessened by selecting 
low calculating precision to reduce the amount of tone 
waveform sample calculation. As a result, generation of tone 
waveform data can be continued with no break and without 
influencing the other processing. 

Moreover, according to the present invention, tone gen- 
erating processing based on an automatic performance is 
executed in advance during a period when tone generating 
processing based on a real-time performance is not placing 
heavy burdens on the arithmetic processing section. As a 
result, the burdens on the arithmetic processing section can 
be distributed timewise, which achieves greatly increased 
operational efficiency of the arithmetic processing section. 

What is claimed is: 

1. A method of generating a tone waveform based on 
automatic performance information, using a processor 
device executing a plurality of different programs on a time 
division basis, said method including executing a waveform 
calculating process for calculating tone waveform samples 
on the basis of one of the programs by sharing the processor 
device with another process based on another one of the 
programs, said method comprising the steps of: 

detecting an available time portion in which said proces- 
sor device is not currently used for the other process, as 
available processing capability for the waveform cal- 
culating process; 

calculating a plurality of tone waveform samples based on 
the performance information in advance of predeter- 
mined generation timing thereof by executing the 
waveform calculating process using said available pro- 
cessing capability detected by said step of detecting, 
said step of calculating including a step of storing the 
calculated tone waveform samples in a memory; and 

generating a tone waveform by reading out the tone 
waveform samples from the memory. 

2. A method as defined in claim 1 wherein said step of 
calculating calculates one or more predetermined units of 
the tone waveform samples depending on said detected 
available processing capability, each said unit being a pre- 
determined number of the tone waveform samples. 

3. A method as defined in claim 1 wherein said step of ' 
calculating starts calculating the tone waveform samples in 
advance of said step of generating, and said step of gener- 
ating starts reading the tone waveform samples from the 
memory after a plurality of the tone waveform samples are 
stored in the memory. 

4. A method as defined in claim 1 wherein when more than 
a predetermined number of unread tone waveform samples 
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are not resident in the memory, said step of calculating 
calculates a predetermined number of tone waveform 
samples irrespective of said detected available processing 
capability. 



5. (Amended) A metttbd of generating a tone 
waveform based on [automatic] performance information, using 
a processor device executing a filurality of different programs 
on a time division basts, said /iethod including executing a 
waveform calculating processifor calculating tone waveform 
samples on the basis of oneiof the programs by sharing the 
processor device with another process based on another one 
of the programs, said methoa comprising the steps of: 

detecting an ampunt of calculation time necessary 
for the other process, whejjfthe waveform calculating process is 
to be executed; and 

calculating toffe waveform samples by selectively 
executing the waveform calculating process that involves a 
variable calculation arrmunt which depends on said amount of 
calculation time nece&ary for the other process detected by 
said step of detecting 



6. A method as defined in claim 5 wherein said step of 
calculating calculates the tone waveform samples with dif- 
ferent precision depending on the calculation amount 

. involved in the waveform calculating process. 

7. A method of generating tone waveforms corresponding 
'tz to first performance information based on a real-time per- 
4^ formance and second performance information based on an 
yi automatic performance, which includes executing a wave- 
?T| form calculating process fox calculating tone waveform 
£~z samples on the basis of said first and second performance 
[ft information, respectively, by use of a common arithmetic 

processing section, said method comprising the steps of: 
calculating a predetermined number of first tone wave- 
a form samples for each predetermined period on the 

y. basis of said first performance information supplied in 

|^ 2 response to a real-time performance; 

;Jf detecting a portion of processing capability of said arith- 

metic processing section which is not currently occu- 
pied by a process for calculating said first tone wave- 
form samples, as available processing capability for 
generation of a tone waveform based on said second 
performance information; 
calculating second tone waveform samples based on said 
second performance information in advance of prede- 
termined generation timing thereof, using said avail- 
able processing capability detected by said step of 
detecting; 

storing in a memory said first and second tone waveform 

samples calculated by said steps of calculating; and 
generating tone waveforms corresponding to the real-time 
performance and automatic performance by synchro- 
nously reading said first and second tone waveform 
samples from the memory. 

8. A method as defined in claim 7 wherein said step of 
storing in a memory includes a step of adding said first and 
second tone waveform samples for each sample correspond- 
ing to same generation timing so as to store resultant added 
tone waveform samples in the memory, and said step of 
generating reads out the added tone waveform samples from 
the memory. 

9. (Amended) A method of generating tone 
waveforms corresponding to first performance information 
based oh a real-time performance and second performance 
information based on an automatic performance, which 
pcludes executing a waveform calculating process for 
calculating tone waveform samples on the basis of said first 
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and second performance information, respectively, by use of a 
common arithmetic processing section, said method comprising 
the steps of: 

calculating a predetermined number of first tone 
waveform samples for each predetermined block period on the 
basis of said first performance information supplied in response 
to a real-time performance, said step of calculating including a 
step of, at [optional] 3 time within first said block period, 
calculating said predetermined number of first tone waveform 
samples to be generated within second said block period 
following said first block period and storing the calculated first 
tone waveform samples in a memory, said first tone waveform 
samples stored in the memory being sequentially read out at 
regular sampling intervals in said second block period; 

detecting a portion of processing capability of said 
arithmetic processing section which is not currently occupied by 
a process for calculating said first tone waveform samples, as 
available processing capability for generation of a tone 
waveform based on said second performance information; 

calculating second tone waveform samples based 
on said second performance information in advance of 
predetermined generation timing thereof, using said available 
processing capability detected by said step of detecting, said 
step of calculating second tone waveform samples including a 
step of storing in a memory the calculated second tone 
waveform samples; and 

generating tone waveform samples corresponding to 
the real-time performance and automatic performance by, at 
regular sampling intervals, reading out from the memory said 
first and second tone waveform samples corresponding to each 
same said block period. 



10. A method as defined in claim 9 wherein said step of 
storing said first and second tone waveform samples adds 
said first and second tone waveform samples, for each 
sample* that are to be generated in same said block period so 
as to store resultant added tone waveform samples in the 
. memory, and said step of generating reads out the added tone 
waveform samples from the memory. 

11. (Amended) A machine-readable recording 
medium containing a group of Instructions to cause said 
machine to generate a tone waveform based on automatic 
performance information by executing a waveform calculating 
process for calculating tone waveform samples by using a 
processor device, the processor device also executing another 
process in response to a different group of instructions, said 
[medium] group of instructions executable bv said processor 
device to perform a method comprising the steps of : 

[means for] instructing the machine to detect a time 
portion in which said processor device is not currently used for 
the other process, as available processing capability for the 
waveform calculating process; 

[means for] instructing the machine to calculate a 
plurality of tone waveform samples based on the automatic 
performance information in advance of predetermined 
generation timing thereof by executing the waveform 
calculating process using said detected available processing 
capability, said [means for] step of instructing the machine to 
calculate including [means for] a step of instructing the machine 
to store the calculated tone waveform samples in a memory; 
and 

[means for] instructing the machine to generate a 
tone waveform by reading out the tone waveform samples from 
the memory. 



12. (Amended) A /machine-readable recording 
medium containing a group i\ instructions to cause said 



machine to generate a tone waveform based oniperformance ™ 
Information by executing a waveform calculating process for 
calculating tone waveform samples by usinjP a processor 
device, the processor device also executing another process In 
response to a different group of instructions, said [medium] 
group of Instructions executable bv said mfc essor davtra to 
Perform a method comprising the steps of :/ 

[means for] instructing the machine to detect an 
amount of calculation time necessary &x the other process, 
when the waveform calculating processes to be executed; 

[means for] instructing the rfechine to calculate tone 
waveform samples by selectivelyyfexecuting the waveform 
calculating process that involves available calculation amount 
that depends on said detecteayamount of calculation time 
necessary for the other processed 

[means for] instructing the machine to generate a 
tone waveform based on Jhe calculated tone waveform 
fiWW ne _ 13 — ^ mended j * A machine-readable recording 
medium containing a grodp of instructions to cause said 
machine to generate a tone waveform corresponding to first 
performance information based on a real-time performance and 
second performance information based on an automatic 
performance, by executing a waveform calculating process for 
calculating tone waveform samples on the basis of said first 
and second performance information, respectively, by use of a 
common arithmetic processing section, said [medium] group of 
instructions comprising the steps of: 

[means for] instructing the machine to calculate a 
predetermined number of first tone waveform samples for each 
predetermined period on the basis of said first performance 
information supplied in response to a real-time performance; 

[means for] instructing the machine to detect a 
portion of the processing capability of said arithmetic 
processing section which is not currently occupied by a process 
for calculating said first tone waveform samples, as available 
processing capability for generation of a tone waveform based 
on said second performance information; 

[means for] instructing the machine to calculate 
second tone waveform samples based on said second 
performance information in advance of predetermined 
generation timing thereof, using said detected available 
processing capability; 

[means for] instructing the machine to store in a 
memory said first and second tone waveform samples 
calculated by said steps of calculating; and 

[means for] instructing the machine to generate tone 
waveforms corresponding to the real-time performance and 
automatic performance by synchronously reading said first and 
second tone waveform samples from the memory. 



14. (Amended) A machine-readable recording 
medium containing a group of instructions to cause said 
machine to generate tone waveforms corresponding to first 
performance information based on a real-time performance and 
second performance information based on an automatic 
performance, by executing a waveform calculating process for 
calculating tone waveform samples on the basis of said first 
and second performance information, respectively, by use of a 
common arithmetic processing section, said [medium] group of 
instructions comprising the steps of : 

[means for] instructing the machine to calculate a 
predetermined number of first tone waveform samples for each 
predetermined block period on the basts of said first 
performance information supplied in response to a real-time 
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performance, Including [means for] a step of Instructing the 
machine to calculate, at [an optional] a time within first said 
block period, said predetermined number of first tone waveform 
samples to be generated within second said block period 
following said first block period, and [means for] a step of 
instructing the machine to store the calculated first tone 
waveform samples in a memory, and sequentially read out at 
regular sampling intervals In said second block period said first 
tone waveform samples stored In the memory; 

[means for] instructing the machine to detect a 
portion of the processing capability of said arithmetic 
processing section which is not currently occupied by the 
process of calculating said first tone waveform samples, as 
available processing capability for generation of a tone 
waveform based on said second performance information; 

[means for] Instructing the machine to calculate 
second tone waveform samples based on said second 
performance information in advance of predetermined 
generation timing thereof, using said detected available 
processing capability, said [means for] steo of instructing the 
machine to calculate second tone waveform samples including 
[means for] a step of instructing the machine to store in a 
memory the calculated second tone waveform samples; and 

[means for] instructing the machine to generate tone 
waveform samples corresponding to the real-time performance 
and automatic performance by, at regular sampling Intervals, 
reading out from the memory said first and second tone 
waveform samples corresponding to each same said block 
period. 



15. (Amended) A computer system for generating a 
tone waveform based on automatic performance information, 
said computer system comprising: 

a memory device that stores a plurality of programs; 

and 

a processor device that executes a waveform 
generating process including a waveform calculating process 
for calculating tone waveform samples based on a 
predetermined one of said programs, and one or more other 
processes based on other of said programs in a parallel 
manner on a time-divisional basis, 

wherein said [processor device] predetermined one 
of said programs Includes the steps of : 

[means for] detecting an available time portion In 
which said processor device Is not currently occupied by the 
other process, as available processing capability for the 
waveform calculating process; 

[means for] calculating a plurality of tone waveform 
samples based on the performance information In advance of 
predetermined generation timing thereof by executing the 
waveform calculating process using said available processing 
capability detected by said [means for] step of detecting; 

[means for] storing the calculated tone waveform 
samples in a memory; and 

[means for] generating a tone waveform by reading 
out the tone waveform samples from the memory. 

16. (Amended) A compute/system for generating a 
tone waveform based on performance information, said 
computer system comprising: / 

a memory device that stores a plurality of programs; 
and / 

a processor device that executes a waveform 
generating process including a waveform calculating process 
for calculating tone wavefonn samples based on a 
predetermined one of the said programs and one or more other 
processes based on other & said programs in a parallel 
manner on a time-division basis, 

wherein said [processor device] predetermined one 
of said programs includes ttte steps of : 

[means for] detecting an amount of calculation time 
necessary for said other process, when the waveform 
calculating process is to/e executed; and 



[means for] calculating tone waveform samples by 
selectively executing the waveform calculating process that 
Involves a variable calculation amount wnlch depends on said 
amount of calculation fims necessary fir said other process 
detected by said [means for] step of detecting. 



17. (Amended) A computer system for generating 
tone waveforms corresponding to first performance information 
based on a real-time performance and second performance 
information based on an automatic performance, which 
executes a waveform calculating process for calculating tone 
waveform samples on the basis of said first and second 
performance information, respectively, by use of a common 
arithmetic processing section, said [computer system] 

waveform calculating process comprising the steps of: 

[means for] calculating a predetermined number of 
first tone waveform samples for each predetermined period on 
the basis of said first performance information supplied In 
response to a real-time performance; 

[means for] detecting a portion of processing 
capability of said arithmetic processing section which is not 
currently occupied by a process for calculating said first tone 
waveform samples, as available processing capability for 
generation of a tone waveform based on said second 
performance information; 

[means for] calculating second tone waveform 
samples based on said second performance information in 
advance of predetermined generation timing thereof, using said 
available processing capability detected by said [means for] 
step of detecting; 

[means for] storing in a memory said first and 
second tone waveform samples calculated by said [means for] 
steps of calculating; and 

[means for] generating tone waveforms 
corresponding to the real-time performance and automatic 
performance by synchronously reading said first and second 
tone waveform samples from the memory. 



18. (Amended) A computer system for generating 
tone waveforms corresponding to first performance information 
supplied in response to a real-time performance and second 
performance information supplied in response to an automatic 
performance, which executes a waveform calculating process 
for calculating tone waveform samples on the basis of said first 
and second performance information, respectively, by use of a 
common arithmetic processing section, said [computer system] 
waveform calculating process comprising the steps of : 

[means for] calculating a predetermined number of 
first tone waveform samples for each predetermined block 
period on the basis of said first performance information 
supplied in response to a real-time performance, said [means 
for] step of calculating, at [optional] a time within first said block 
period, calculating said predetermined number of first tone 
waveform samples to be generated within second said block 
period following said first block period and storing the 
calculated first tone waveform samples in a memory, said first 
tone waveform samples stored in the memory being 
sequentially read out at regular sampling intervals in said 
second block period; 

[means for] detecting a portion of processing 
capability of said arithmetic processing section which is not 
currently occupied by a process for calculating said first tone 
waveform samples, as available processing capability for 
generation of a tone waveform based on said second 
performance information; 

[means for] calculating second tone waveform 
samples based on said second performance information in 



# # 

17 

advance of predetermined generation timing thereof, using said 
available processing capability detected by said [means for] 
step of detecting, said [means for] step of calculating second 
tone waveform samples also storing in a memory the ' 
calculated second tone waveform samples; and 
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[means for] generating" tone waveform samples, 
corresponding to the real-time performance and automatic 
performance by, at regular sampling intervals, reading out from 
the memory said first and second tone waveform samples 
corresponding to each same said block period. 
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19. A method of generating a tone waveform by a processor which executes a 
waveform va lue calculating process, in parallel with another process, for calculating a tone 
waveform value for each sampling timing on the basis of performance information, said 
method comprising the steps of: 

detecting a remaining available portion of processing capability of said processor 
that is not currently used by the other process: 

executing the waveform value calculating process based on the performance 
information using the detected remaining available portion of processing capability so as to 
generate a given quantity of tone waveform values, wherein said given quantity 
corresponds to the detected remaining available portion, and storing the generated tone 
waveform values in a storage section: 

determining whether the waveform value calculat ing process in said step of 
executing is being executed in advance of given read timing: 

when said step of determining determines that the waveform value calculating 
process is not being executed in advance of t he given read timing, calculating a given 
quantity of tone waveform values on the basis of the performance information and storing 
the calculated tone waveform values in the storag e section: and 

generating a tone waveform bv reading out, from the storage section, the tone 
waveform values at the read timing arriving at giv en time intervals. 



20. A method of generating a tone waveform bv a processor which executes a 
waveform value calculating process, in parallel with another process, for calculating a tone 
waveform value for each samplin g timing on the basis of received performance 
information, said method comprising th e steps of: 

calculating a give n quantity of tone waveform values in advance of given read 
timing, by executing the waveform value calculating process based on the performance 
information: 

storing the tone waveform values calculated by said calculation step in storage 
locations of a storage section indicated by writing location data and renewing the writing 
location data; 

generating a tone waveform by reading out, from storage locations of the storage 
section indicated bv reading location data, the tone waveform values at the read timing 
arriving at given time inte rvals and then renewing the reading location data: and 

controlling, in response to a difference between said writing location data and 
reading location data, calculation progression of said step of calculating. 

21 . A method as recited in claim 20 which further comprises a step of detecting a 
remaining available porti on of processing capability of said processor that is not currently 
used bv the other process, and wherein said step of calcu lating calculates a quantity of 
tone waveform values corresponding to the remaining available portion detected by said 
step of detecting, bv executing the waveform va lue calculating process based on the 
performance information using the detected remaining availabl e portion. 

22. A method as recited in claim 21 wherei n said storing step further comprises the 
step of providing a ring buffer for said storage section. 



23. A method as recited in claim 20 wherein said storing step further comprises the 
step of providing a ring buffer for said storage section. 

24. A method of generating a tone waveform by a processor which executes a 
waveform value calculating process, in parallel with another process, for calculating a tone 
waveform value for each samplin g timing on the basis of received performance 
information, said method comprising the steps of: 

detecting a remaining available portion of processing capability of said processor 
that is not currently used by the other process: 

calculating a given quantity of tone waveform values in advance of given read 
timing, bv executing the waveform value calculati ng process based on the performance 
information: 

storing the tone waveform values calculated bv said step of calculating in storage 
locations o f a storage section indicated by writing location data and renewing the writing 
location data: 

generating a tone waveform bv reading out, from storage locations of the storage 
section indicated by re ading location data, the tone waveform values at read timing 
arriving at given time intervals and renewing the rea ding location data: 

further calculating a given quantity of tone waveform values, on the basis of a 
relationship between said reading location data and said writing location data, by 
executing the waveform value calculating process based on t he performance information: 
and 

further storing the tone waveform value s calculated by said step of further 
calculating in storage locations of th e storage section corresponding to the writing location 
data and renewing the writing location data. 
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25. A method as recited in claim 24 wherein said storing step further comprises the 
step of providing a ring buffer for said storage section. 

2^. A tone waveform synthesizing apparatus comprising: 
^7 (X stoVage adapted to temporarily store a plurality of tone waveform samples, said 
storage permitting the writing and reading, independently of each oth er, in a parallel 
fashion: ano\ ^ 

a processor coupled to said storage and adapted to generate a plurality of tone 
waveform samples in advance of predetermined reproduction timing, said processor 
adapted to control writin g of the generated tone waveform samples into said storage and 
reading out the tone waveform samples from said storage at said reproduction timing, the 
writing and reading into and from said storage being controlled independently of each 
other and also in\such a manner that an advance of the writing does not outpace an 
advance of t he readjng. 

27. A tone waveform synthesizing apparatus as recited in claim 26 wherein said 
storage permits the writing and reading, independently of each other, in accordance with 
separate write instruction and readout instruction signals, respectively, and 

wherein said processor is adapted to control the write instruction signal so that the 
tone waveform samples are sequentially written into said storage from a beginning of a 
predetermined storage region of said storage and, upon arrival at an end of the 
predetermined storage region, the writing of the tone waveform samples returns to the 
beginning of the predetermined storage region and also that a writing location, in the 
storage region, indicated by the writ e instruction signal does not get ahead of a reading 
location, in the storage region, indicat ed by the read instruction signal. 



28~A mefhod'of generating a tone waveform, said metfiod compris ing the steps of: 
generating a plurality of tone waveform samples fa advance of predetermined 

reproduction timing; / 

writing, into a storage, the pl urality of tone wateform samples produced by said 
generating step, said storage being capable of writing/and readin g, independently of each 
other, in a p arallel fashion: / 

reading out the stored tone waveform /samples from said stora ge at said 
reproduction timing: and / 

controlling writing and reading into and/from said storage by said steps of writing 
and reading independently of each other andfelso in such a manner that an advance of the 
writing does not outpac e an advance of theffeading. 



29. A method as recited in claim 28 wherein said steps of writing and reading into 
and from said storage further comp rise the steps of being performed, independently of 
each other, in accorda nce with separate write instruction and readout instruction signals. 
respectively, and 

wherein said step of controlling further comprises the step of controlling the write 
instruction signal so that the tone waveform samples are sequentially written into said 
storage from a beginning of a predetermined storage region of said storage and, upon 
arrival at an end of the predetermined storage region, the writing of the tone waveform 
samples returns to the beginning of the predetermined storag e region and also that a 
writing location, in the storage region, indicated by the write instruction signal does not get 
ahead of a reading location, in the storage region, indicated by th e read instruction signal. 



# • 



1^. 

vJ I 



'J 



S9 



30. A method of generating a tone waveform based on perf ormance information. 
using a processor executing a tone waveform forming process, safd meth od comprising 
the steps of; 

receiving performance information: 

receiving real-time perform ance information generated/n response to a real-time 
performanc e operation: 

generating tone waveform samples using said processor , said step of generating 
including a step of generating a plurality of tone waveform samples in advance of 
predetermined reproduction timing on the basis of the/ecei ved performance information 
and a step of generating a plurality of ton e waveform samples in advance of 
predetermined reprodu ction timing on the basis of/the received real-time performance 
information, said step of generating being capafjle of generating the tone waveform 



01 samples based on the performance information and the tone waveform samples based on 
tj the real-time performance information in a parallel fashion: and 



outputtino the tone wave form samples generated by said step of generating. 



31 . A method as recited in claim 30/wherein said step of outp utting further includes 



a step of mixing the tone waveform samples based on the performance information and 
the tone waveform samples based on/he real-time perfor mance information to thereby 
provide mixtures of th e samples, each of the mixtures being composed of the tone 
waveform samples to be reproduce d/at a same reproduction timing, and a step of writing 
the mixtures into an output buffer. 




32. A method as recited in claim 30 wherein said step of generating further 
comprises the step of performing arithmetic operations for generating tha'tone waveform 

y samples based on the performance information and the tone wavefomySamples based on 
* I, the real-time performance information, independently of each other. \/ such a manner that 
^ an advance of the arithmetic operations for the tone waveform/Samples based on the 
performance info rmation and an advance of the arithmetic/ operations for the tone 
waveform samples based on the real-time performance information differ from each other. 

/ 

33. A method as recited in claim 32 wherei n said step of generating further 
comprises the step of advancing arithmetic operation s for the tone waveform samples 

9 based on the perform ance information within an extent of an available processing 



24, A method of generating a tone* waveform using a processor capable of 

executing a plurality of different programs on a time divisional basis, said method 
comprising the steps of: / 

supplying said processor with application software inc luding at least an image 



control program for controlling imagedisplay. a music control program for controlling tone 
generation, and a general control program, said music control program inc luding tone 
color data: and / 



causing said processor to execute, under control by the general control program. 
the image control program ant/the music control program in a parallel fashion, to output 
image data generated as a /esult of execution of the image control program and tone 
waveform data generated a/a result of execution of the music control program. 
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35. A method as recited in claim 34 wherein the supplying step further comprises 
the step of including in the music control program, within the tone color data, waveform 
data pertaining to at least one given tone color. 

36. A method as recited in claim 34 whe rein the supplying step further comprises 
the step of including within the music control program a tone waveform generating 
program for generating tone waveform samples on the basis of performance information. 

37. A method as recited in cl aim 34 wherein the supplying step further comprises 
the step of including, with the applic ation software, software directed to at least one of a 
karaoke and a game. 

38. A method as recited in claim 34 wherein the su pplying step further comprises 
the step of supplying the application software to said processor via a communication 
network. 

39. A method as recited in claim 34 wherein the supplying step furt her comprises 
the step of supplying the application software to said process or by setting, in said 
processor, a transportable medium storing the applic ation software. 
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40. A method as recited in claim 34 wherein said executed step further includes 
the steps of: 

detecting an available time port ion in which^satdprocessor is not currently used for 
any other process than a tone waveform operating process, as an available processing 
capability for the tone waveform generating process: and 

causing said proeeisor to execute the tone waveform generating process based on 
the music contcarprogram. using the available processing capability detected by said step 
of detecting. 
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41. A machine-re adable medium for use in an apparatus having a processor, said 
medium including instructions executable by said processor for causing said apparatus to 
perform a method of generating a tone waveform comprising the steps of: 

generating a plurality of tone waveform Samples in advance of predetermined 
reproduction timing: 

writing, into a storage, the plurality of tone waveform samples produced by said 
generating step, said storage being capable of writing and reading, independently of each 
other, in a parallel fashion; 

reading out the stored tone waveform samples from said storage at said 
reproduction timing: and / 

controlling writing and reading info and from said sto rage by said steps of writing 
and reading independently of each othtfr and also in such a manner that an advance of the 
writing does not outpace an advance df the reading. 
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42. The medium as recited in claim 41 wherein said steps of writing and reading 
into and from said storage further comprise the steps of being performed, independently of 
each other, in accordance with sepa rate write ins truction an d readout instruction signals. 
respectively, and 

wherein said step of controlling further comprises the step of controlling the write 
instruction signal so that the tone waveform samples are sequentially written into said 
storage from a beginning of a predetermined storage region of said storage and, upon 
arrival at an end of the predetermined storage region, the writing of the tone waveform 
samples returns to the beginning of the predetermined storage region and also that a 
writing location, in the storage region, indicated by the write instruction signal does not get 
ahead of a reading location, in the storage region, indicated by the read instruction signal. 



43. A machine-readable medium for use in an apparatus having a p rocessor, said 
medium including instructions executable by said processor for causing s aid apparatus to 
perform a method of generating a tone waveform by executing a waveform value 
calculating process, in parallel with a nother process, for calculating a tone waveform value 
for each sampling timing on the basi s of performance information, said method comprising 
the steps of: 

detecting a remaining available portion of processi ng capability of said processor 
that is not currently used bv the other process: 

executing the waveform value calculating process based on the performance 
information using the detected rem aining available portion of processing capability so as to 
generate a given quantity of t one waveform values, wherein said given quantity 
corresponds to the detected remaining available portion, and storing the generated tone 
waveform values in a storage section: 

determining whether the waveform value calculating process in said step of 
executing i s being executed in advance of given read timing: 

when said step of determining determin es that the waveform value calculating 
process is not being executed in advance of the given read timing, calculating a given 
quantity of tone waveform values on the basis of the performance information and storing 
the calculated tone waveform values in the storage section: and 

generating a tone waveform by reading out, from the storage section, the tone 
waveform values at the read timing arriving at given time intervals. 
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44. A machine-readable medium for use in an apparatus havin g a processor, said 
medium including instructions executa ble by said processor for causing said apparatus to 
perform a method of g enerating a tone waveform bv executing a waveform value 
calculating process, in parallel with another process, for calculating a tone waveform value 
for each sampling timing on the basis of received performanc e information, said method 
comprising the steps of: 

calculating a given quantity of tone waveform values in advance of given read 
timing, bv executing the waveform value calculating process based on the performance 
information: 

storing the tone waveform values calculated bv said calculation step in storage 
locations of a storage section indicated by writing location data and r enewing the writing 
location data: 

generating a tone waveform bv reading out, from storage locations of the storage 
section indic ated by reading location data, the tone waveform values at the read timing 
arriving at given time intervals and then renewing the reading location data: and 

controlling, in response to a difference between said writing location data and 
reading location data, calculation progr ession of said step of calculating. 

45. A medium as recited in claim 44 which further comprises a step of detecting a 
remaining available portion of processing capability of said processor that is not currently 
used bv the other proces s, and wherein said step of calculating calculates a Quantity of 
tone waveform values corresponding to the remaining available portion detected bv said 
step of detecting, by executing the waveform value calculating process based on the 
performance information using the de tected remaining available portion. 
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46. A medium as recited in claim 45 whe rein said storing step further comprises 
the step of providing a ring buffer for said storage section. 

47. A medium as recited in claim 44 wherein said storing step further comprises 
the step of providing a ring buffer for said storage section. 



48. A machine-readabl e medium for use in an ap paratus having a processor, said 
medium including instructions executable by said processor for causing said apparatus to 
perform a method of gener ating a tone waveform by executing a waveform value 
calculating process, in parallel with another process, f or calculating a tone waveform value 
for each sampling timing on the basis of received performance information, said method 
comprising t he steps of: 

detecting a remaining available portion of processing capabili ty of said processor 
that is not currently used by the other process: 

calculating a given qu antity of tone waveform values in advance of given read 
timing, bv executing the waveform value calculating process based on the performance 
O information: 

2 storing the tone waveform values calculated bv said step of calcul ating in storage 
1H 

locations of a storage section indicated by writin g location data and renewing the writing 

3 S G 

3JJ location data: 

^ generating a tone wave form by reading out, from storage locations of the storage 

£ section indicated bv reading location data, the tone waveform values at read timing 
O arriving at given time intervals and renewing the read ing location data: 

lis 

€j further calculating a given quantity of tone wavefo rm values, on the basis of a 

US 
^~ 

relationship between said reading location data and said writing location data, by 
executing the waveform value calculating process based on the performance information: 
and 

further storing the tone waveform values calculated by said step of further 
calculating in storage locations of the storage section corresponding to the writing location 
data and renewing the writing lo cation data. 

49. A medium as recited in claim 48 wherein said storing step further comprises 
the step of providing a ring buffer for said storage section. 
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50. A tone waveform generating apparatus comprising: 
a processor; 

storage coupled to said processor and adapted to store tone waveform values: 

a program memo ry storing instructions executable by said processor for causing 
said apparatus to generate tone waveforms by executing a waveform value calculating 
process, in parallel with another process, for calcu lating a tone waveform value for each 
sampling timing on the basis of performance information, said program memory 
comprising the steps of: 

detecting a remaining available portion of processing capability of said processor 
that is not currently used by the other process: 

executing the waveform value calculating process based on the performance 
information using the detected remaining available portion of processing capability so as to 
generate a given guantity of tone waveform values, wherein said given quantity 
corresponds to the detected remaining available portion, and storing the generated tone 
waveform values in said storage: 

determining whether the w aveform value calculating process in said step of 
executing is being executed in advan ce of given read timing: 

when said step of determining determines that the waveform value calculating 
process is not being executed in advance of the given read timing, calculating a given 
Quantity of tone waveform values on t he basis of the performance information and storing 
the calculated tone waveform values in said storage: and 

generating a tone waveform by reading o ut, from said storage, the tone waveform 
values at the read timing arriving at given time intervals. 
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51. A tone waveform generating apparatus comprising: 
a processor: 

storage coupled to said processor and ad apted to store a plurality of tone waveform 
samples: and 

a program memory storing instructions executable bv said processor for causing 
said apparatus to generate tone waveforms bv executing a wa veform value calculating 
process, in parallel with another process, for calculating a tone waveform value for each 
sampling timing on th e basis of received performance information, said program memory 
comprising the steps of: 

calculating a given quantity of tone waveform values in advance of given read 
timing, bv executing a wavefor m value calculating process based on performance 
information: 

storing the tone wavefor m values calculated by said calculation step in storage 
locations of said storage indicated bv writing location data and renewing the writing 
location data: 

generating a tone wavefor m bv reading out, from storage locations of said storage 
indicated bv reading location data, the tone waveform values at th e read timing arriving at 
given time intervals and then renewing the reading location data: and 

controlling, in response to a difference between said writing location data and 
reading location data, calculation progression of sai d step of calculating. 
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52. An apparatus as recited in claim 51 wherein said program memory further 
comprises the step of detecting a remaining available portion of processing capability of 
said processor that is n ot currently used by the other process, and wherein said step of 
calculating calculates a quantity of to ne wavefor m values corresponding to the remaining 
available portion detected by said step of detecting, by executing the waveform value 
calculating process based on the performance information using the detected remaining 
available portion. 

53. An apparatus as recited in claim 52 wherein said storage further comprises a 
ring buffer. 

54. A method as recited in claim 51 wherein said storage further comprises a ring 

buffer. 



55. A tone wav eform generating apparatus comprising: 
a processor: 

storage coupled to said proce ssor and adapted to store data: 

a program memory storing instructions executable bv said processor for causing 
said apparatus to generate tone waveforms by executing a wa veform value calculating 
process, in parallel with another pr ocess, to calculate a tone waveform value for each 
sampling timing on the basis of received perfor mance information, said program memory 
comprising t he steps of: 

detecting a remaining available portion of processing c apability of said processor 
that is not currently used by the other process: 

calculating a given Quantity of tone waveform val ues in advance of given read 
timing, bv executing the waveform value calculati ng process based on the performance 
information: 

Storing the tone waveform values calculated by said step of calculating in storage 
locations of said storage indicated bv writing location data a nd renewing the writing 
location data: 

generating a tone waveform bv reading out, from storage lo cations of said storage 
indicated bv reading location data, the tone waveform values at read timing arriving at 
given time intervals and renewing the r eading location data: 

further calculating a given quantity of tone waveform values, on the basis of a 
relationship between said reading location data and said w riting location data, by 
executing the waveform value calc ulating process based on the performance information: 
and 

further storing the tone waveform values calculated bv said step of further 
calculating in storage locations of said storage c orresponding to the writing location data 
and renewing the writing location data. 



56. An apparatus as recited in claim 55 wherein said storage further comprises a 
ring buffer. 



57. A machine-readable medium for use in an apparatus having a pro cessor, said 
medium including instructions executable by said processor for causing said apparatus to 
perform a method of generating a tone waveform based /n performance information, said 
method comprising the steps of: 

receiving performance information: 

receiving real-time performance information generated in response to a real-time 
performance operation: 

generating tone waveform s amples using 4a\d processor, said step of generating 
including a step of generating a plurality of tone waveform samples in advance of 
predetermined reproduction timing on the basis/ of the received performance information 
and a step of generating a plurality of flone waveform samples in advance of 
predetermined reproduction timing on the Jpasis of the received real-time performance 
information, said step of generating beinfa capable of generating the tone waveform 
samples b ased on the performance information and the tone waveform samples based on 
the real-time performance information ir/a parallel fashion: and 

outputtino the tone waveform simples generated by said step of generating. 

58. A medium as recited/ in claim 57 wherein sai d step of outputting further 
includes a step of mixing the/tone waveform samples based on the performance 
information and the tone waveform samples based on the real-time performance 
information to thereby provide mixtures of the s amples, each of the mixtures being 
composed of the tone wavef/rm samples to be reproduced at a same reproduction timing. 
and a step of writing the mixtures into an output buffer. 



59. A medium as recited in claim 57 wherein said step of generating further 
comprises the step of performing arithmetic operations for generating the tone waveform 
samples based on the perform ance inform ation and the tone waveform samples based on 
the real-time performance information, indep endently of each other, in such a manner that 
an advance of the arithmetic operations for the tone waveform samples based on the 
performance information and an advance of the arithmetic operations for the tone 
waveform samples based on the real-time performance information differ from each other. 

60. A medium as recited in claim 59 wherein said step of generating further 
comprises the step of advancing arithmetic operations for the tone waveform samples 

□ based on the performance information within an extent of an available processing 

)& 

£ capability taking into account a current processing capability of said processor. 

61 . A machine-readable medium for use in an apparatus having a processor, said 
medium including instructions executable by said processor for causing said apparatus to 
perform a method of generating a tone waveform by/ex ecuting a plurality of different 
programs on a time divisional basis, said method comp/ising the steps of: 

J supplying said processor with application software including at least an image 

control program for controlling image display, a musfic control progr am for controlling tone 
generation, and a general c ontrol program, said/music control program including tone 
color data: and / 

causing said processor to execute, under control bv the ge neral control program. 
the image control program a nd the music coriftrol program in a parallel fashion, to output 
image data generated as a result of execution of the image control program and tone 
waveform data generated as a result of execution of the music control program. 
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62. A medium as recited in claim 61 wherein the supplyin g step further comprises 
the step of including in the music control program, within the tone color data, waveform 
data pertaining to at least one given tone color. 



63. A medium a s recited in claim 61 wherein the supplying step further comprises 
the step of including within the music control program a tone waveform generating 
program for generating tone waveform samples on the basis of performanc e information. 



64. A medium as recited in claim 61 wherein the supplying step further comprises 
the step of including, with the application software, software directed to a at least one of a 
ID karaoke and a game. 

m 

m 65. A medium as recit ed in claim 61 wherein the supplying step further comprises 

^ the step of supplying the application software to said process or via a communication 

^ network. 

i - 
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P 66. A medium as recited in claim 61 wherein the supplying step further comprises 

<S the step of supplying the application software to said processor by setting, in said 
processor, a transportabl e medium storing the application software. 
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erein said executing step further includes 



the steps of: 

detecting an available time portion in whic|>gaid proce ssor is not currently used for 
any other process than a tone waveform gelierating process, as an available processing 
capability for the tone waveform genel ^ting process: and 

causing said processefio execute the tone waveform generating process based on 
the music control pjpafam. using the available pr ocessing capability detected by said step 
of detecting. 



m 



68. A tone waveform ge nerating apparatus/comprising: 
storage adapted to receive performancfe information and to receive real-time 
* performance information generated in respons/to a real-time performance operation: and 
a processor coupled to said storage/and adapted to execute a tone waveform 
forming process, said processor generating tone wavefo rm samples by generating a 
plurality of tone waveform samples in advance of predete rmined reproduction timing on 
the basis of the performance information an d bv generating a plurality of tone waveform 
samples in advance of predetermine! reprod uction timing on the basis of the real-time 
performance information, said processor further generatin g the tone waveform samples 
based on the performance information and the tone wave form samples based on the real- 
time performance information in/a parallel fashion and ou tputting the generated tone 
waveform samples. 




69. An apparatus as recited in claim 68 wherein said processoriDrther mixes the 
tone waveform samples based on the performance information and /he tone waveform 
samples based on the real-time performance information to there by provide mixtures of 
the samples, each of the mixtures being composed of t he tone /aveform samples to be 
reproduced at a same reproduction timing, said processor further writing the mi xtures into 
an output buffer- 
TP. An apparatus as recited in claim 68 wheretofsaid proces sor further performs 
arithmetic operations to generate the tone wavefornysamples based on the performance 
information and the tone waveform samples based on the real-time performance 
information, independently of each other, in sflch a manner that an advance of the 
arithmetic operations for the tone wavefonm sampl es based on the performance 
information and an advance of the arithmetic operations for the ton e waveform samples 
based on the real-time perfor mance inforrcfation differ from each other. 

£ 71. An apparatus as recited \fl claim 70 wherei n said processor further advances 

i! / 

G arithmetic operations for the tocfe waveform samples ba sed on the performance 
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q information within an extent of afti available proc essing capability taking into account a 
current processing capability ofilaid processor. 
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72. A tone waveform generati ng apparatus comprising: 

storage adapted to store application software including at least an image control 
program for controlling image display, a music control program for controlling tone 
generation, and a general control program, said music contr ol program including tone 
color data: and / 

a processor coupled to said s torageiind adapted to generate a tone waveform by 

executing a plurality of different pr ograms on a time divisional basis, said processor 

adapted to execute, under control by/he gener al control program, the image control 

program and the music control program in a p arallel fashion, to output image data 

generated as a result of execution of the image control program and tone waveform data 

/ 

generated as a result of execution of the music control program. 



73. An apparatus as recited in claim 72 wherein the ton e color data included in the 
music control program contains waveform data pertaining to at least one given tone color. 



74. An apparatus as recited in claim 72 wherein the music control program 
includes a tone waveform generating program for g enerating tone waveform samples on 
the basis of performance information. 

75, An apparatus as recited in claim 72 wherein the application software further 
comprises software directed to at least one of a kara oke and a game. 



76. An apparatus as recited in claim 72 wherein said application software is 
supplied via a communication network. 



77. An apparatu s as recited in claim 72 wherein said application software is 
supplied to said processor by setting, in said processor, a transportable medium storing 
the application software. 



